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超高負荷軸流タービン直線翼列内の翼端漏れ流れの挙動 
-翼端間隙高さの影響- 
 
Behavior of Tip Leakage Flow in Ultra-highly Loaded Axial  
Turbine Linear Cascade 
-Influence of Tip Clearance Size- 
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In this study, the computat ions were performed for  the f lows in an ul t ra-highly loaded 
turbine  cascade (UHLTC) wi th high turning angle of  160 degrees in order  to c lari fy the 
effects of the  t ip c learance size on the behavior of  t ip leakage flow and the associa ted 
loss generat ion.  The computed results clarified that the loss caused by the tip leakage vortex 
was higher than those by the horseshoe vortex and the passage vortex. The increase of tip 
clearance size enhanced the separation of the leakage vortex from the blade suction surface, and 
consequently decreased the expansion ratio by the decrease of the cascade outlet flow angle. 
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2. 超高負荷タービン翼列 
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3. 数値解析法 
3.1 計算方法 
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3.2 解析条件および境界条件 
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¬.1 ƋƶƇŲƑĪGcSaŨ 
Fig.1 Ultra-highly loaded axial turbine cascade 
Ŷ 1 Ũpę 
Table 1 Specification of cascade 
Chord length  C (mm) 80.0 
Axial chord length  Cax(mm) 68.5 
Aspect ratio  H/C 1.25 
Pitch-chord ratio  S/C 1.43 
Maximum thickness-chord ratio  tmax/C 1.16 
Leading edge metal angle  b1(degree) 80.0 
Trailing edge metal angle  b2(degree) 80.0 
 
¬.2 ŽŘĕ¾ 
Fig.2 Computational grid 
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4．結果および考察 
4.1 翼端間隙の影響 
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Fig.3 Streamwise distribution of total loss 
¬.5 üƯƉƠÒ±ĪƗ ĪƎþ¥Ï 
Fig.5 Streamwise distribution of mass-averaged 
velocity over cross section 
¬.4 üƯƉƠÒ±\cŻ ĪƎþ¥Ï 
Fig.4 Streamwise distribution of mass-averaged  
yaw angle over cross section 
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4.2 翼端間隙高さ(TCL)の影響 
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(a) Z/Cax=0.3              (b) Z/Cax=0.8              (c) Z/Cax=0.9              (d) Z/Cax=1.1 
¬.6 nĝĪ1ĪŢ®õ½(TCL=0.0%) 
Fig.6 Secondary flow streamline colored with total pressure loss on cross-sections (TCL=0.0%) 
(a) Z/Cax=0.3              (b) Z/Cax=0.8              (c) Z/Cax=0.9              (d) Z/Cax=1.1 
¬.7 nĝĪ1ĪŢ®õ½(TCL=1.0%) 
Fig.7 Secondary flow streamline colored with total pressure loss on cross-sections (TCL=1.0%) 
¬.8 ŨŕƤƧĴ1Ī1Ĵ1į ó(TCL=1.0%) 
Fig.8 Behaviors of tip leakage flow and leakage 
vortex(TCL=1.0%) 
¬.9 ŨŕƯƕ Ĵ1Ī1 ó(TCL=1.0%) 
Fig.9 Behavior of tip leakage flow 
near blade tip surface(TCL=1.0%) 
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(a) Z/Cax=0.3              (b) Z/Cax=0.8              (c) Z/Cax=0.9              (d) Z/Cax=1.1 
¬.10 nĝĪ1ĪŢ®õ½(TCL=2.0%) 
Fig.10 Secondary flow streamline colored with total pressure loss on cross-sections (TCL=2.0%) 
(a) Z/Cax=0.3              (b) Z/Cax=0.8              (c) Z/Cax=0.9              (d) Z/Cax=1.1 
¬.11 nĝĪ1ĪŢ®õ½(TCL=3.0%) 
Fig.11 Secondary flow streamline colored with total pressure loss on cross-sections (TCL=3.0%) 
¬.13 ŨŕƯƕ Ĵ1Ī1 ó 
Fig.13 Behavior of tip leakage flow  
near blade tip surface 
¬.12 Ĵ1õ½ TCL-0Üư 
Fig.12 Influence of TCL on tip leakage loss 
(a) TCL=2.0% 
(b) TCL=3.0% 
PS SS 
PS SS 
VHp 
VHp 
VL VL 
VL 
VL 
VL 
VL 
VP 
VP 
VP 
VP 
Primary VL 
Secondary VL 
 Copyright © 2018 Hosei University      Ĩ÷¼Áè¶ZL76øūŎœFaGcŎœ¶¦ Vol.32 
27 
5．結論 
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